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Abstract

Purpose . The purpose of this study was to reduce Entrance Surface Dose and maintain image quality by
changing Source to Image receptor Distance., And we'd like to compare ESD on this study to DRLs in
other contries,

Materials and Methods : We used indirect DR system(Definium 8000, General Electric, USA)and
phantom(ART—-200X, Flukebiomedical, USA),glass dosimeters(GD—852M, Asahi Techno Glass, Japan)for
this study., The imagies were obtained throuh 80kVp fixed, and different tube currents using AEC mode
in 16x16(inch) field size and changing Source to Image receptor Distance from 100 cm to 130 cm per 10
cm unit, The phantom with attaching 5 glass dosimeters on abdomonal skin was set at supine and erect
position as a anterioposterial projection on detector For measuring Entrance Surface Dose. Image analysis
was conducted by histograms of Image J(1,46r) which was given from National Institutes of Health(NIH),

Results : Due to inverse square law of distance, the tube currents were increasing 42,6 % in supine
position and 32,6 % in erect position according to the change of Source to Image receptor Distance,

While Entrance Surface Doses were rapidly decreasing 14.2 % in supine position and 29.4 % in erect posi—
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tion according to the change of Source to Image receptor Distance, As the results of histogram using

Image J, pixel mean values from 100 cm to 110 cm, 120 cm and 130 cm were decreasing each 1,4%, 2.5%,

2.71%, 4.5%, 2.2 %, 5.8 % in supine, erect position, While standard deviations from 100 cm to 110 cm,

120 cm and 130 cm were increasing each 1.4 %, 2.5 %,

2.5 %, 4.0 %, 2.0 %, 4.9 %

Consequently, there are no significant differences in abdomen images taken,

Conclusion: As the results described above, we strongly recommend using long Sourceto Image receptor

Distance than 100cm that we have been using, So, we should deliver less Entrance Surface Dose to the

patients while maintaining image quality in abdomen radiography,
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Table 1. Measured mAs and ESD by changing SID in
supine posion.

Distance (SID) Position kVp mAs ESD (mGy)
100 cm Supine 80 17.07 2.2572
110 cm Supine 80 20.6 2.072
120 cm Supine 80 24.96 1.9934
130 cm Supine 80 29.76 1.9358

Table 2. Measured mAs and ESD by changing SID in
erect posion.

Distance (SID) Position kVp  mAs ESD (mGy)
100 cm Erect 80 18.63 2.4584
110 cm Erect 80 21.18 2.0746
120 cm Erect 80  23.89 1.903
130 cm Erect 80 27.66 1.7346
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Fig. 1. Distribution of ESD(A) and mAs(B) according to the change of SID and position

Diagnostic Reference Levels (mGy)

Distance o S ESD
Examination Projection Koreab) UK®B) Germany6)
(SID) Measured Japan9)
) (2011) (2005) (2003)
(supine/erect)
100 cm Abdomen AP 2.25/2.45 2.74 4.22 10 2.31
110 cm Abdomen AP 2.07/2.07 - - - -
120 cm Abdomen AP 1.99/1.90 - - - -
130 cm Abdomen AP 1.93/1.73 - - - -
2. 2 A0 ESHE ANEHMIFO 2T %, 100 cmo| A 120 cmZ Z7FA] 24+ 2.7 %, 4.5 %,
SIPMZ FINZFO| H|w 100cmol| A 130 cmZ Z7HA 242 2.2 %, 5.8% 29 Z
B A7 A Adste 2 QARHMLS 274 &5 HYHTable 3).
T v Elb_ é 5 = =
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Az Fuzxy vmwd E ZI 100 cm-—erect
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positiono| A Q] YA AT It YEO] AT A
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guchEe ¥ BE b8 B4AF Angud @

QE"S%H%"@%/\]&E\EW XPS]'% S (Fig. 2,30
@ 3 0lFRYRALA
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A 130 emE F7HA 24 2.0 %, 4.9% 9 FHE B
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Fig. 2. The abdomen supine images of the Rando Phantom according to the change of SID
(A: 100 ¢cm, B: 110 cm, C: 120 ¢cm, D: 130 cm)

B TE) ~
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Fig. 3. The abdomen erect images of the Rando Phantom accrding to the change of SID.
(A: 100 ¢cm, B: 110 cm, C: 120 ¢cm, D: 130 cm)
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Table 3. Mean and SD on histogram according to the change of SID and Position

Distance (SID) Position Mean SD
100 cm Supine 109.039 57.533
110 cm Supine 107.422 58.390
120 cm Supine 105.998 59.032
130 cm Supine 106.594 58.728
100 cm Erect 107.488 58.566
110 cm Erect 104.700 60.085
120 cm Erect 102.800 61.039
130 cm Erect 101.253 61.632

0

Count 4062238
Mezan; 109.039
StdDev, 57.533

255
Win: 0

Ma 255

Mode: 0 (571222)

A

0

Count 4062238
Mean; 107 422
StdDev; 58.340

155

Min: 0
Max: 255
Mode: 0 (619%28)

B

0 255 0 255
Count 4068289 Win: 0 Count 3936256 Min: 0
Mezan; 105.998 Ma 255 Mean; 106.594 Max: 255
StdDev; 59.032 Mode: 0 (661077) StdDev, 58.728 Mode: 0 (623674)
C D

Fig. 4. Distribution of the histogram according to the change SID in supine position.
(A: 100cm, B: 110 cm, C: 120 ¢cm, D: 130 cm)
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0

Count 4068289 Win: 0
Mean: 107.448 Max 255
StdDev; 58.566 Mode: 0 (616035)

A

0 255
Count 4068289 Win: 0
Mean: 102,800 Max 255
StdDev: 61.039 Mode: 0 (T51657)
C

0 255
Count 4068289 Min: 0

Mean; 104,700 Max: 255

StdDev; 60.085 Mode: D (BI6734)

B

0 255
Count 4068289 Min: 0
Mean: 101.253 Max 255
StdDev: 61.632 Mode: 0 (794930)

D

Fig. 5. Distribution of the histogram according to the change SID in erect position.
(A: 100cm, B: 110 ¢cm, C: 120 ¢cm, D: 130 cm)
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